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1533–3167/00Successful Surgical Treatment of Methicillin-resistant
Staphlococcal Carotid Patch Infection
M. Khadim, P.H. Blair, A. McKinley, J.M. Hood and D.W. Harkin*Regional Vascular Surgery Unit, Royal Victoria Hospital, Belfast BT12 6BA, Northern Ireland, UKWe present the case of a 62-year-old man who presented with a methicillin-resistant Staphlococus aureus carotid patch
infection. He was treated successfully by carotid patch explantation and revision saphenous vein-patch angioplasty to his
carotid artery. This case suggests successful outcomes can be obtained with early revision surgery in this rare but potentially
fatal post-operative infection.Keywords: Carotid endartectomy; Patch angioplasty; Graft infection; MRSA.Introduction
Carotid endarterectomy is of proven benefit in
reducing the incidence of stroke in symptomatic1
and asymptomatic2 patients with a carotid artery
stenosis greater than 70%. Evidence from a systematic
review of randomised trials suggests that a policy of
routine patching, as opposed to primary closure,
reduces the risk of early thrombosis, early and late
stroke, and restenosis.3 However, a more recent
Cochrane Review found little evidence to suggest
one method was safer than the other.4 When patch
angioplasty is employed the choice of material is
between autologous vein and synthetic material. A
randomised trial comparing vein to Darcon, has
shown no significant difference in 30-day mortality
or stroke rate.5 Many surgeons choose to use Dacron in
preference to vein as it avoids groin dissection,
preserves vein, and is relatively resistant to late
dilation. However, it is more vulnerable to infection,
which can have catastrophic consequences such as
acute haemorrhage, stroke, or death. Several small
series have been published on carotid prosthetic patch
infection, with major adverse event rates (any stroke,
myocardial infarction, death) ranging from 0 to 25%.6,7ing author. Dr D.W. Harkin, Department of Surgery and
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infections were caused by methicillin-resistant Staphy-
lococcus aureus (MRSA), and of those cases successful
revision vein graft angioplasty was only achieved in
one case, the others requiring vessel ligation.6
We report a rare case of MRSA carotid patch
infection successful treated by revision vascular
surgery. We also review our own institutions con-
temporary experience with deep infection after carotid
endarterectomy in 912 consecutive carotid endarter-
ectomy, with a brief review of the literature.Case Report
A 62-year-old man presented to our institutions rapid
access transient ischaemic attack (TIA) clinic com-
plaining of a transient episode of expressive dyspha-
sia. Carotid Duplex Ultrasound scanning of his carotid
arteries revealed a 90–95% stenosis of his left internal
carotid artery and a 30% stenosis of his right internal
carotid artery. He was diagnosed with a left cerebral
hemisphere TIA and symptomatic severe ipsilateral
carotid stenosis. He was on a therapeutic dose of
warfarin (INR 2.5–3.5) for atrial fibrillation. He was
scheduled for a left carotid endarterectomy within
2-weeks. Warfarin therapy was discontinued 5-days
prior to surgery and he was treated on admission with
a therapeutic dose of enoxaparin (Clexanee) at a doseEJVES Extra 10, 122–125 (2005)
doi:10.1016/j.ejvsextra.2005.08.007, available online at http://www.sciencedirect.com onD license. 
Fig. 1. Clinical Photographs. (a) Infected left neck wound
after carotid endarterectomy and Dacron patch angioplasty.
Purulent discharge from lower neck wound, with micro-
biological specimens later confirming Methicillen-resistant
Staphlococcus aureus (MRSA) infection. (b) After surgical re-
exploration of wound, deep infection demonstrated envel-
oping carotid artery and Dacron patch.
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our institution all patients receiving a vascular
prosthesis are given intravenous antibiotic prophy-
laxis (single dose of Teicoplanine), 1-h prior to
surgery. He had a conventional left carotid endarter-
ectomy and Dacron patch angioplasty under local
anaesthesia.. The procedure was conducted without
any immediate adverse complications. It had been
noted pre-operatively that transcranial Doppler (TCD)
monitoring of middle cerebral artery blood flow was
unreliable due to a poor acoustic window, however, on
intra-operative awake testing he showed no evidence
of neurological deterioration and no intraluminal
arterial shunt was required. A small vacuum drain
was sited in the surgical wound and removed on the
first post-operative day, as is our usual policy. His
warfarin therapy was recommenced on the first post-
operative day and titrated to a therapeutic dose. He
had no major adverse events (TIA, stroke, myocardial
infarction) in the early post-operative period and was
discharged on the third post-operative day on
warfarin. Prior to discharge he had shown no signs
of infection on wound inspection, haematological
assessment, or physiological parameters. Follow-up
arrangements were made to have his wound staples
removed in the community on the fifth post-operative
day and an outpatient review at 6-weeks.
He attended his general practitioner’s surgery on
the fifth post-operative day and had his wound staples
removed. On this occasion the practise nurse alerted
his general practitioner to some signs of swelling and
erythema surrounding his left sided neck-wound. He
was commenced on a 5-day-course of oral Fluclox-
acillin by his general practitioner and told to return for
assessment in 2-days or if unwell. On reassessment on
the seventh post-operatrive day he was noted to have
frank signs of wound infection with swelling,
erythema, and purulent wound discharge. He was
admitted as an emergency to our vascular surgery
unit. On examination he had obvious signs of wound
sepsis with swelling, erythema, and the discharge of
pus through a partial dehiscence of the inferior aspect
of his left neck wound (Fig. 1a). He had a pyrexia
(temperature 38 8C) but was noted to be haemodyna-
mically stable. His glasgow coma scale (GCS) was
normal and he had no focal neurology signs.
Coagulation screen showed that his warfarin levels
were therapeutic (INRO2). He underwent emergency
carotid duplex ultrasound scanning which confirmed
good flow in common and internal carotid arteries,
and no evidence of pseudo-aneurysm. An extensive
wound collection was noted in the subcutaneous space
enveloping the carotid artery on ultrasound scanning.
Wound fluid and swabs were sent for urgentmicrobiology assessment, and initial organisms were
diagnosed as gram positive, cocci. A methicillin-
resistant S. aureus (MRSA) was suspected. Treatment
with intravenous Teicoplanine was commenced, on
the advice of our microbiologists, pending a full
microbiology report. His anticoagulation was reversed
with two units of fresh frozen plasma. On the
following day he was transferred to the operating
room and underwent exploration of his infected left
neck wound under general anaesthesia. The carotid
artery was surrounded by an infected inflammatory
mass (Fig. 1b). All infected and devitalised tissues
were debrided with care to avoid neurological injury,
and thorough wound lavage carried out. The long
saphenous vein was harvested from the right thigh to
act as a conduit. A Brenner carotid shunt was inserted
and flow confirmed by Doppler assessment and with
‘stump-pressures’ after which the infected Dacron
carotid patch was explanted and vessel edges trimmed
to healthy tissue. A reversed vein patch angioplasty
was carried out and flow restored after shunt removalEJVES Extra Vol 10, 11 2005
Fig. 2. Clinical photograph. Following explantation of
infected Dacron carotid patch, and insertion of intravascular
shunt, revision vein patch angioplasty is performed using
autologous reversed long saphenous vein.
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(Yeatese) drain and patient recovered. Microbiology
assessment of Dacron patch and wound debris
confirmed MRSA infection and antibiotic treatment
was switched to oral Ciproxin and Linezolid, and
continued for a period of 6-weeks. The patient made a
full recovery with no major adverse event and no
cranial neurological deficit. The local sepsis resolved
rapidly allowing removal of wound drain at 3 days
post-operatively. The patient wasdischarged 5 days
post-operatively. At 3-month review ultrasound flow
characteristics in the repaired carotid were satisfactory
and the patient remained well.Results of review of 912 consecutive carotid
endarterectmoies
Records for all patients undergoing carotid surgery
from January 1995 through December 2004 were
reviewed from a computerized registry maintained
for all patients undergoing vascular surgery pro-
cedures in the Regional Vascular Surgery Unit at the
Royal Victoria Hospital Belfast as part of a regional
vascular registry (Northern Ireland Vascular Surgery
Registry or NIVASC). During this time, 912 primary
carotid endarterectomies were carried out, 266 with
Dacron patch angioplasty and 646 with primary
closure. Two patients were identified with deep neck
infections. One involved a Dacron patch infection,
and forms the basis of this case report, the other
involved a infected primary closure and was treated
conservatively with antibiotics, unfortunately this
patient subsequently suffered a major stroke and
died.EJVES Extra Vol 10, 11 2005Discussion
Neck sepsis after carotid endarterectomy (CEA) with
synthetic patch angioplasty is a rare complication.6,7
Rockman et al.,8 reported an incidence of 10/2717
(0.37%), in a large series using Dacron patch, similarly
Naylor et al.,6 report and incidence of 8/936 (0.85%)
using synthetic patch. In our own institutional review
of consecutive Dacron patch angioplasty infection
occurred in only 1/266 (0.36%). This infection rate is
even lower if the use of synthetic material for closure is
avoided, with Rizzo et al.,7 reporting no infections in
918 consecutive cases using vein patch (nZ843) or
primary closure (nZ74). In our series of primary
closures, which is now largely abandoned, we had one
deep infection, 1/646 (0.15%), unfortunately this
individual developed a major disabling stroke and
subsequently died.
Many surgeons in recent years have adopted a
policy of routine patch closure after CEA. This practise
is supported by evidence from a systematic review of
randomised trials which suggests that a policy of
routine patching, as opposed to primary closure,
reduces the risk of early thrombosis, early and late
stroke, and restenosis.3 However, this policy has
recently been called into question by the publication
of a Cochrane Review which found little evidence to
suggest one method was safer than the other.4 When
patch angioplasty is employed most surgeons use a
synthetic patch (Dacron) in preference to vein as it
avoids groin dissection, preserves future vein conduit,
and is relatively resistant to late dilation. One of the
few randomised trials comparing vein to Dacron,
showed no significant difference in 30-day mortality or
any stroke.5 However, it is acknowledged that it is
more likely to become infected. Perhaps the most
feared of all hospital-acquired infections is that of
methicillin-resistant S. aureus. Eversion carotid endar-
terectomy, by preserving lumenal diameter, avoids the
need for patch angioplasty and as such may be
considered less likely to cause a neck infection.
Although, less commonly performed results from
published series suggest equivalence with conven-
tional CEA, and as such it’s use should be considered,
where local expertise exists. In a prospective multi-
centre audit of vascular practise in the British Isles,
MRSA was found to be the commonest organism
responsible for complex wound and vascular graft
infections, with these patients experiencing a com-
bined death and amputation rate of 55%.9 Of nearly 50
reported cases of Dacron patch infection after CEA in
the published literature only three cases of MRSA
infection have been reported,6 in which successful
revision surgery to maintain internal carotid artery
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further case of successful surgical explantation of an
MRSA-infected Dacron patch after CEA with success-
ful revision vein patch angioplasty. Although early
diagnosis of infection in this case allowed successful
patch angioplasty repair of the vessel wall, extensive
damage to the vessel wall can result and require
formal interposition graft repair with autologous
material (most commonly reversed long saphenous
vein) to prevent late thrombosis, haemorrhage, or
pseudoaneurysm formation. Pre-operative microbio-
logical screening (surface swabs) had suggested our
patient was not colonized with MRSA prior to surgery.
In a study of 100 consecutive elective vascular surgery
patients, four patients were found to have MRSA skin
carriage on admission, a further 16 patients acquiring
MRSA during admission, with risk of MRSA carriage
being related to length of hospital stay.10 Our local
microbiology policy dictates that all patients receiving
an implanted vascular prosthesis are given intrave-
nous antibiotic prophylaxis (single dose of Teicopla-
nine), 1-h prior to surgery. However, other
prophylaxis regimes may include Vancomycin or
Teicoplanine plus Gentamicin, as determined by
local guidelines.
The evidence supporting the use of carotid
endarterectomy in asymptomatic2 as well as sympto-
matic1 patients with at least a 70% stenosis of their
internal carotid artery, is likely to increase the number
of CEA performed in the British Isles. At the same time
post-operative infection rates with MRSA are at an all
time high.9 If best practise is not observed with respect
to the prevention of patch infection, this may offset
perceived benefits of CEA over newer less invasive
techniques such as carotid angioplasty and stenting
(CAS), in which implant infection rates are negligible.
In some Scandinavian countries a policy of aggressive
identification and eradication of MRSA has signifi-
cantly decrease surgical infection rates.11 However,
this process of screening and eradication, may add
unacceptable delays to patients who present with
symptomatic carotid stenosis and derive significant
benefit from early surgery. We believe all elective
patients with risk factors for MRSA carriage receiving
a synthetic vascular prosthesis should undergo pre-
operative microbiological screening where possible,with a goal of eradicating MRSA prior to surgical
implantation. Each unit should also have specific up-
to-date infection control and antibiotic prophylaxis
guidelines, in keeping with current evidence and
regional microbiological demographics.
We conclude that successful outcome can be
achieved with early revision surgery for the rare but
potentially serious complication of methicillin-resist-
ant S. aureus carotid Dacron patch infection.References
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